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(54) Laminated polyester film and Ink Jet printing sheet 

(57) The present invention relates to a lanninated 
polyester film comprising: 



a biaxially oriented polyester film as a support film, 
and 

an easily adherent layer comprising a copolymer 
polyester having, as the structural units, (1) an ali- 
cyclic polyvalent hydroxyl compound, (2) an alicy- 
die polyvalent cartxncylic acid compound arxJ (3) an 
aromatic ester forming conrpound having ionic 
functional groups, 

said layer being at least monoaxially ori- 
ented. 
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Description 

BACKGROUND OF THE INVENTION 

5 The present invention relates to a lanninated polyester film and an ink jet printing sheet. More particularly, the 

present invention relates to a laminated polyester film comprising a btaxially oriented polyester film as a support fdm 
and an easily adherent resin layer with excellent adhesiveness and antiblock properties disposed on at least one side 
of the support film, and an ink jet printing sheet produced by forming an Inkjet imaging layer on the surface of the easily 
adherent resin layer of the said laminated polyester film. 

10 Polyester films represented by polyethylene terephthalate (P ET) film and polyethylene naphthalate (PEN) film have 
been popularly used as a base f Dm or support film because of their many excellent properties such as high mechanical 
strength, dimensional stability, flatness, heal resistance, chemical resistance, optical properties, etc.. as well as high 
cost performance. 

However, the biaxially oriented polyester films have high cohesive force because their surface is highly crystallized, 
IS so that these films have the defect in which they are poor in adhesiveness to the functional layers disposed thereon. 
Many proposals have been made for overcoming such a defect, for example, it has been proposed to laminate a poly- 
ester layer having low crystallizability on the surfiace of a polyester film by using ooextrusion method, or to prime-coat a 
water-dispersit)le polyester or acrylic resin (Japanese Patent Put^lication (KOKOKU) No. 49-10243. Japanese Patent 
Application Laid-Open (KOKAI) Nos. 52-19786. 52-19787 and 54-43017, etc.) 
20 The above-mentioned methods, however, also involve their own problems. The support film produced by using as 
its primer a polyester-based resin having an aliphatic hydroxyl compound singly as its structural unit, shows a blocking 
tendency when the film is rolled up. On the other harxj. the support film produced by using an acrylic resin is poor in 
adhesiveness to an aqueous functional layer 

As a result of the present inventor's earnest studies to solve the above problems, it has been found that a laminated 
25 film comprising a biaxially oriented polyester film as a support film and an easily adherent resin layer comprising a 
copolymer polyester and oriertted at least monoaxially. has a good adhesiveness to an aqueous functional layer and 
excellent antiblock properties. 

The present invention has been attained based on the atxsve finding. 

30 SUMMARY OF THE INVENTION 

An object of the present invention is to provide a laminated polyester film having an easily adherent resin layer 
which shows good adhesiveness to an aqueous functional layer such as an ink jet imaging layer for ink jet printing and 
excellent antiblock properties. 

35 Another object of the present invention is to provide an ink jet printing sheet comprising tiie said laminated polyes- 
ter film and an ink jet imaging layer provided on the surface of the easily adherent resin layer of the said film. 

To accomplish the above aims, in a first aspect of the present invention, there is provided a laminated polyester film 
comprising a biaxially oriented polyester film as a support film, and an easily adherent layer comprising a copolymer 
polyester having as the structural units (1) an alicyclic polyvalent hydroxyl compound, (2) an alicydic polyvalent cartsox- 
40 ylic add conpound and (3) an aromatic ester-forming compound having ionic functional groups, 
the said layer being oriented at least monoaxially. 
In a second aspect of the present invention, there is provided an Inkjet printing sheet comprising the said laminated 
polyester film as defined In the first aspect and an ink jet imaging layer provided on the surface of the easily adherem 
resin layer of the said laminated film. 

45 

PETAIUEP PESCRIPTIQN QF THE INVENTION 
The present invention is described in detail below. 

The laminated polyester film according to the present invention comprises a biaxially oriented polyester f am as a 
50 suy ^ort film , arxj an easily adherent resin layer which is laminated on at least one side of the said support film and 
which comprises a copolymer polyester having as the structural units (1 ) an alicydic polyvalent hydroxyl compound. (2) 
an alicydic polyvalent cartxixyllc acid compound and (3) an aromatic ester-forming compourxl having ionic functional 
groups. The Inkjet printing sheet according to the present invention comprises the said laminated polyester fQm and an 
ink jet imaging layer provided on the surface of the easily adherent resin layer of the sakJ laminated film. 
55 Typical examples of the polyesters usable for forming the said biaxially oriented polyester film In the present inven- 
tion indude polyethylene terephthalate (PET) in which 80 mol% or more of the structural units is constituted by ethylene 
terephthalate. polyethy1ene-2.6-naphthalate (PEN) In which 80 mol% or more of the structural units Is constituted by 
ethylene-2.8-naphthalate. and poly-1.4-cyclohexanedimethylene terephthalate (PCT) in which 80 mol% or more of the 
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structural units is constituted by 1 ,4-cyclohexaneclimethylene terephthalate. Further, poly-1 ,4-txitylene terephthatate 
(PBT), polyethylene isophthalate and the like are also usable. 

As the copolymer units other than the above-mentioned preferential structural units, there can be used diot units 
such as propylene glycol. 1 ,3-butylene glycol. 2,3-butylene glycol, neopentyl glycol, trimethylene glycol, tetramethylene 

5 glycol, hexamethytene glycol, diethylene glycol, triethylene glycol, polyethylene glycol, polytetramethylene glycol, poly- 
alkylene glycol, etc., and the ester-forming derivatives of isophthalic acid. 2,7-naphthalenedicartx3xylic add, 5-sodium 
sulfoisophthalic acid, oxalic add, matonic acid, sucdnic add, adtpic acid, azeleiic add. sebadc add. diphenyl ether 
dicarboxylic acid, oxymonocartx)xylic acid and the like. As the said polyester, there can be used honx>polymers, copol- 
ymers and their blends with other resins. 

10 The biaxially oriented polyester film may contain the added par tjdes. precipitated partides, catalyst residue or the 
like as a surface projection forming agent for imparting appropriate slip properties to the film surface. T he t y pe, size and 
amount of such a projection forming agent may be properly dead^^cgqrding tothe desired^slipperiness, transparency 
and other propeitii^of.the produced film! TTie said polyester film may also contain other additives suc^ 
agent, stabilizer, lubricant cr^linking agent antiblock agent, antioxidant, ultraviolet absorber, light screen, colorant 

15 and the like, if necessary. 

The fHrn may f urther contain a white pigment such as titanium ojgde. barium sulfate, magnesium oxide, etc., for 
whitening the film, a resin incompatible with the polyester for redudngliie film density, and a void-forming agent such 
as polypropylene, polystyrene, poly-4-methylpentene and the lik& The polyester film may be constituted by a multilayer 
construction, and a part of its layers may adopt a polymer other than polyester. 

20 In the laminated polyester film of the present invention, an easily adherent resin layer is provided on at least one 
side of the biaxially oriented polyester film as a support film. In the present invention, it is essential that the easily adher- 
ent resin layer of the said laminated film comprises a copolymer px>lyester having as its structural units (1) an alicydic 
polyvalent hydroxyl compound. (2) an alicydic polyvalent carboxylic add conpound and (3) an aromatic ester forming 
compound having ionic functional groups, and that the said easily adherent resin layer is oriented at least monoaxially. 

25 The presence of such an easily adherent resin layer contributes to the enhancement of adhesion between the biaxially 
oriented polyester film (support film) and the ink jet imaging layer described later, and to the improvement of the anti- 
block properties of the produced film. 

The alicydic polyvalent hydroxyl compound used in the present invention is usually a di- to tetra-valent. preferably 
divalent hydroxyl compound. Examples of such alicydic divalent hydroxyl conrpounds include 1 ,4-cyclohexanedimeth- 

30 anol, 1 ,3-cyclohexanedimethanol, 1,2-cyclohexanedimethanol, 1.3-cyclopentanedimethanol. and their ester-forming 
derivatives. Off these compounds, 1,4-cydohexanedimethanol, 1 .3-cyclohexanedimethanol and 1,2-cyclohexaned- 
imethanol having cyclohexane rings are preferred. 

The amount of the alicydic polyvalent hydroxyl compound units used in the present invention is usually 2 to 90 
mol%, pr6ferat)ly 5 to 90 mol%. more preferat)ly 10 to 70 mol% based on the total hydroxyl compound units contained 

35 in the copolymer polyester. When the amount of the alicydic polyvalent hydroxy! conpound units used is less than 2 
mol%. the sufficient adhesiveness and antiblock properties may not be obtained. 

As the said alicydic polyvalent cartx>xylic add compourxJ, usually a di- to tetra-valent preferably divalent cartx>xylic 
acid conrpound is used. Exanples of such alicydic divalent cart>oxylic acid conpounds include 1 .4-cydohexanedicar- 
boxylic add. 1 ,3-cyclohexanedicart>oxylic add, 1 .2-cyclohexanedicarboxylic add, 1.3-cydopentanedicartx)xylic acid, 

40 4.4'-bicydohexyldicart)oxylic acid and their ester forming derivatives. Of these compounds, 1 ,4-cyclohexanedicartx)xy- 
lic acid. 1,3-cyclohexanedicartx}xylic add and 1 ,2-cydoh6xanedicarboxylic add having cyclohexane rings are prefera- 
bly used in the present invention. 

The amount of the alicydic polyvalent carboxylic add compound units used in the present invention is usually 2 to 
50 mol%. preferably 5 to 50 mol%, more prefersibly 10 to 40 mol% based on the total cartx»cylic acid corrpound units 

45 contained in the copolymer polyester. When the amount of the alicydic polyvalent cartx>xylic acid conpound units used 
is less than 2 mol%. the suffident adhesiveness and antiblock properties may not be obtained. 

As the aromatic ester forming compound having ionic functional groups, there are used the aromatic ester forming 
compounds having an add group such as sulfonic acid. cartx>xylic add. phosphoric add, etc.. and/or a salt thereof. 
Examples of such compounds include the aromatic cart>oxylic acid conpounds having sulfonic add or a salt thereof, 

so the aromatic hydroxyl compounds having sulfonic acid or a salt thereot and the aromatic hydroxyl conpounds having 
cartKixylic acid or a salt thereof. The aromatic cartx)xylic add conpounds containing a sulfonate are preferred. 

Exanples of the aromatic cartx)xy1ic acid compourxjs containing a sulfonate include the sulfonates such as 2-sul- 
foterep^alic acid. 4-sutfoisophthalic add, 5-sulfoisophthalic add, 4-sulfophthalic acid. 4-sulfonaphthalene-2,7-dicar- 
boxylic add. 5-(4-sulfophenaxy)iscphthalic acid and the like. The counter ions of these salts indude alkaline metal ions. 

55 ammonium ion, etc., of which sodium ion and amnx>nium ion are preferred. 

In view of water solubility and water resistance, the amount of the aromatic ester forming compound units having 
ionic functional groups is usually 1 to 15 mol%, preferat)ly 1 to 12 mol%. more preferably 3 to 12 moi% based on the 
total hydroxyl compound units or total cartx)xylic add compound units contained in the copolymer polyester. In case 
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where the aromatic ester forming compound units having ionic functional groups exceed 15 mol%, it is difficult to obtain 
the sufficient adhesiveness and antit)lock properties of the easily adherent resin layer. In case where the said com- 
pounds units ar less than 1 mol%, adhesiveness and coatability tend to lower when a hydrophilic resin layer such as 
an ink jet image receiving layer is provided as a topcoat 

5 As the materials of the copolymer polyester in the present invention, there can be used the hydrcxyl compounds 

and carboxylic acid compounds beside the above-mentioned three types of ester forming compourxls. The hydrcxyl 
compourxjs usable for the said purpose include aliphatic hydroxyl compounds, aromatic hydroxyl compounds and the 
like. Among them, the aliphatic hydroxyl compounds are preferred. The aliphatic hydroxyl compounds include, for exam- 
ple, ethylene glycol. 1.2-propyleneglycol. 1 ,3-propylene glycol. 1 .3-propanediol. 1 .4-butanediol. 1.6-hexanediol. 2- 

10 methyl-1 .5-pentanediol. neopentyl glycol, diethylene glycol, trietiiylene glycol, poly(ethylene Qxtde)diot. poly(propylene 
oxide)diol. poly(tetramethy!ene Qxide)diol. glycerin, trimethylolpropane. and their ester forming derivatives. 

Of the above-mentioned aliphatic hydroxyl compounds, ethylene glycol or its condensates such as ethylene glycol. 
di(ethylene glycol), tri (ethylene glycol). poly(ethylene oxkje)diol, poly(propylene oxide)diol and the like, are preferred for 
imparting high adhesiveness to the easily adherent resin layer. In case where a condensed diol of ethylene glycol is 

75 used, its amount is usually not more than 20 mol%, preferat)ly not more than 10 nnol%, more preferat)ly not more than 
5 mol% based on the total hydroxyl compound units contained in the copolymer polyester. In case where the condensed 
diol of ethylene glycol exceeds 20 mol%. the antiblock properties and adhesiveness tend to lower. 

Examples of the said aromatic hydroxyl conpourxis include p-xylylene glycol, bisphenol A-ethylene glycol adduct. 
hydroquinone, phenols, and their ester forming derivatives. The amount of the aromatic hydroxy! compound units used 

so is usually not more than 5 mol%. preferat>ly not more than 2 mol% based on the total hydroxyl compound units con- 
tained in the copolymer polyester. In case where the aromatic hydroxy! compound units exceed 5 moi%. it may be dif- 
ficult to obtain satisfactory adhesiveness, and further, it may be difficult to conduct the co-stretch of the easily adherent 
resin layer and the support polyester film. 

The said carboxylic acid compounds include aromatic caiboxylic acid compounds and aliphatic carboxylic acid 

25 compounds. Examples of the aromatic cartx>xylic acid compounds are terephthalic acid, isophthalic acid, orthophthalic 
acid, phthalic acid, phthalic anhydride. 4,4'<liphenykJicartx}xylic add, 2,5-naphthalenedicartx>xylic acid. 2.6-naphtha- 
lenedicartx>xylic add. p-hydroxybenzoic acid. arxJ their ester forming derivatives. Of tiiese aromatic cartx)xylic acid 
compounds, terephthalic acid, isophthalic add arxi their ester forming derivatives are preferably used. 

The amount of the aromatic cartxixylic acid compourxj units used in the present invention is usually not more than 

30 98 mol%. preferably not more than 95 mol%. more preferably not more than 90 mot% based on the total cartxvcylic acid 
units contained in the copolymer polyester. The smaller the amount of the aromatic cartx}xy]ic ackl compound units, the 
higher the adhesiveness of the easily adherent resin layer. However, tiie lower limit of the amount of the aromatic car- 
kx>xylic acid compound units used is usually 50 mol% based on the total cartxixylic acid units contained in the copoly- 
mer polyester. When the amount of the aromatic carboxylic acid compound units is less than 50 mol%. the easily 

35 adherent resin layer may not be provided with satisfactory antiblock properties. 

Examples of the said aliphatic cartx>xylic acid compounds include adipic acid, azelaic add. sebacic acid, dodecan- 
edicarboxylic acid, glutaric add, trimellitic acid, trimesic acid, trimellitic acid anhydride, and their ester forming deriva- 
tives. The amount of the aliphatic carboxylic acid conpound units used is usually not more than 5 mol%. preferably not 
more than 2 mot% based on the total cartx>xylic acid units contained in the copolymer polyester. In case where the 

40 aliphatic cartxixylic acid compound units exceed 5 mol%. the easily adherent resin layer may fail to show the satisfac- 
tory antit)lock properties although it has good adhesiveness. 

In a preferred embodiment of the present invention, the ratio of the aromatic carboxylic acid units to the total car- 
boxylic acid units in tiie copolymer polyester is usually in the range of 50 to 98 mot%. preferably 60 to 90 mot%, and the 
ratio of the alicyctic carboxylic add units to the total cartsoxylic acid units in the copolymer polyester is usually in the 

45 range of 2 to 50 mol%. preferably 10 to 40 mol%. 

The said copolymer polyester can be obtained by a conventional polyester polycondensation method. The glass 
transition temperature (Tg) of the copolymer polyester is usually in tiie range of 40 to 100**C. preferably 45 to 95**C, 
more preferably 50 to 90''C. In case where the glass transition temperature of the said polyester is below 40° C. the eas- 
ily adherent resin layer may not be provided with satisfactory antiblock properties, while in case where the glass transi- 

50 tion temperature exceeds lOO^C, the desired stretch properties may not be provided in the step of co-stretching the 
easily adherent resin layer and the support polyester film. 

The copolymer polyester content in the easily adherent resin layer is usually not less than 50 parts t>y weight, pref- 
erably in the range of 50 to 98 parts by weight, more preferably 60 to 95 parts by weight based on the weight of the 
easily adherent resin layer. In case where the polyester content is less than 50 parts by vt/eight. the resin layer may fail 

55 to have suffident adhesiveness. 

If necessary, the said easily adherent resin layer may further comprise, in addition to the said copolymer polyester, 
a water-solutsle or water-dispersitste binder resin(s). As such a birxJer resin, there can be used, for instance, a polyester 
having a different composition from the said copolymer polyester, polyurethane. acrylic resin, vinyl resin, epoxy resin. 



4 



EP 0 835 752 A2 



amide resin and the like. These resins may have substantially a composite sketetaJ structure through copolymerization. 

Examples of the binder resins having a composite structure include acrylic resin graft polyester, acrylic resin graft 
polyurethane, vinyl resin graft polyester, vinyl resin graft potyurethane and the tike. In the present invention, a binder 
resin nnay be used in an amount of usually not more than 50 parts by weight, preferably not more than 30 parts by 

5 weight, based on the easily adherent resin layer. 

Further, in the present invention, a crosslinking conrpound may be added to the easily adherent resin layer, if nec- 
essary. Examples of the crosslinking compounds usable in the present invention include hydroxymethylated or hydroxy- 
eilkylated urea-based, melamine-based. guanarnine-t)ased, acrylamide-based or polyamide-based compounds, 
polyamines, epoxy compounds, oxazoline compounds, aziridine compounds, blocked isocyanate compounds, silane 

10 coupling agents, titanium coupling agerrts. zirco-aluminate based coupling agents, metal chelates, organic acid anhy- 
drides, organic peroxides, heat- or light-reactive vinyl connpounds, photosensitive resins and the like. 

These crosslinking compounds are principally crosslinked with the functional group of the resin contained in the 
easily adherent resin layer to improve cohesiveness, surface hardness, scuff resistance, solvent resistance and water 
resistance of the easily adherent resin layer. It is preferalDle to select a crosslinking compound which shows a high 

15 crosslinking efficiency with the functional group contained in the easily adherent resin. The crosslinking compound used 
in the present invention may be either a low-molecular weight compound or a high polymer as far as it contains two or 
more reactive functional groups in the molecule. 

As the crosslinking reactive compourKl, there can be used melamine compounds, tslocked isocyanate compounds, 
organic acid anhydrides and the like in case where the furKtional group in the easily adherent resin is a hydroxyl group. 

20 In case where the functional group is an organic acid or its anhydride, there can be used epoxy compounds, melarrtine 
compourxis. oxazoline conrpounds, metal chelates arxi the like. In case where the functional group is an amine, epoxy 
compounds can be used. The amount of the crosslinking reactive compound tslended is usually not more than 50 parts 
by weight, preferably in the range of 3 to 30 parts by weight, more preferably 3 to 1 5 parts by weight tsased on the weight 
of the easily adherent resin layer. 

25 The easily adherent resin layer may contain the inactive particles for improving slip properties of the produced film. 
The inactive particles used in the present invention may be either inorganic or organic particles. Examples of the inor- 
ganic inactive particles usable in the present invention include silica sol, alumina sol, calcium cartx}nate. titaniumoxide 
and the like. Examples of the organic inactive particles are tiie fine particles containing a homopolymer or copolymer 
such as polystyrene resin, polyacrylic resin, polyvinyl resin or the like, and the crosslinked version of these fine parti- 

30 cles. The softening temperature or decomposition temperature of these inactive particles is usually not lower than 
aoo^C. preferafc>ly not lower than 250°C, vnore preferably not lower than 300*^0. The size of the inactive particles d is 
preferably selected so as to satisfy the following formula (1 ) or (2) wherein d is an average diameter of the particles and 
L is an average thickness of the easily adherent resin layer. 

35 1/3<(d/L)<3 (1) 

1/2 < (dA.) < 2 (2) 

The easily adherent resin layer may also contain one or more of other additives such as surfactant, defbaming 
40 agent coatability improver, thickener, low-molecular antistatic agent, organic lutxicant. antioxidant, ultraviolet at>sorber, 
foaming agent, dye. pigment and the like in small quantities, if necessary. 

The easily adherent resin layer may be formed either on one side or on tx>th sides of the polyester film. In case 
where the said resin layer is formed on one side alone of the film, a layer differerrt from the easily adherent resin layer 
may be formed on the opposite side to provide other properties to the lanninated polyester film of the present invention. 
45 In order to improve coatability of the easily adherent resin layer forming solution on the fOm or adhesiveness of the resin 
layer to the film, a chemical treatment or a discharge treatment may be conducted to the support polyesta' film before 
coating. Also, a discharge treatment may be conducted to the easily adherent resin layer for further improving the sur- 
face properties of the laminated polyester film of the present invention. 

The thickness of the easily adherent resin layer is usually in tiie range of 0.01 to 2 ^m. preferably 0.02 to 0.5 ^m, 
50 more preferat>ly 0.03 to 0.2 ^m. When the resin layer thickness is less than 0.01 ^m. no satisfactory adhesiveness may 
be ot>tained. and when the resin layer thickness exceeds 2 ^m, the produced film may show unsatisfactory in antiblock 
properties. 

The known methods can be employed for producing the said biaxially oriented polyester film. For example, it can 
be produced by a method which comprises mixing the previously dried polyester chips and the necessary additives, 
55 feeding the mixture to an exto-uder hopper, melting and kneading the mixture at a temperature of 250 to SOO'C, extruding 
the melt from the die into the sheet-like shape, quenching the extrudate on the surface of a casting drum (rotary chilling 
drum) of a temperature not higher than about 70**C to obtain a non-stretched sheet stretching this sheet 4-fold or more, 
preferat)ly 9-fold or more in the machine and/or transverse directions, and heat-setting the produced film at a tempera- 
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tureof 120to200*»C. 

The method of forming the easify adherent resin layer disposed on the biaxially oriented polyester film surfac is 
not specified, but usually a coating method or a coextrusion method is used, and preferably a method is employed in 
which an easily adherent resin solution is applied during the production process of polyester film, more specifically an 

5 easily adherent resin solution is coated on the non-stretched sheet surface and dried, or an easily adherer^ resin solu- 
tion is coated on the monoaxially stretched film surface and dried. Of these methods, the method in which an easily 
adherent resin solution is coated on a non^etched or monoaxially stretched film, and the coating layer is dried and 
(xired in the step where the laminated film is heat-treated, is preferred in terms of economy 

A method comprising a combination of some of the above-mentioned coating processes, if necessary, may be 

10 enployed for forming the easily adherent resin layer. For example, a method may be used In which a first layer is coated 
on the non-stretched sheet surface, then the sheet is stretched monoaxially. arx:l a second layer is coated thereon and 
dried. In the film obtained by this meUiod. the first layer is the easily adherent resin layer. In the present invemion. it is 
preferred in terms of nr^ufacturing cost to employ a method in which an easily adherent resin solution is coated on the 
monoaxially stretched film; the film, either after dried or in a still uridried state, is stretched in the direction orthogonal 

75 to the mono£udal sti-etching direction; and heat treatment is corxiucted to the fSm. 

Various types of coaters. for example, reverse coater. gravure coater, rod coater. air doctor coater. etc.. such as 
shown In Y Harasaki: Coating System, Maki Shoten. 1979, can be used for coating the easily adherent resin solution 
on the polyester film surface. 

The easily adherent resin solution is usually prepared by using a solvent principally comprising water for safety and 

20 sanitary reasons. The solvent principally comprising water may contain small quantities of an organic solvent for the 
purpose of improving resin dispersibility in water or for the purpose of improving film forming performance. Such an 
organic solvent should be used in an amount within dissolving in water. 

The organic solvent used in the present invention is not specified. Examples of the organic solvents usat^le in the 
present invention include aliphatic or alicyclic alcohols such as n-t>utyl alcohol, n-propyl alcohol, isopropyl alcohol, eti^l 

25 alcohol and methyl alcohol: glycols such as propylene glycol, ethylene glycol and dietiiylene glycol; glycol derivatives 
such as n-butyl cellosolve, ethyl celtosolve and propylene glycol monomethyl ether; ethers such as dioxane and tetrahy- 
drofuran; esters such as ethyl acetate and amyl acetate: ketones such as methyl ethyl ketone and acetone: and amides 
such as N-methytpyrrolidone. If necessary, two or more of these organic solvents may be used in combination. 

The Inkjet printing sheet according to the present invention is constituted by forming an ink jet imaging layer for ink 

30 jet printing on the surface of the easily adherent resin layer of the said laminated film. Such an ink jet imaging layer can 
be formed by coating a forming solution of an ink jet imaging layer on the easily adherent resin layer surface according 
to a known coating method such as mentioned at>ove. As the coating solution for fornmng the Inkjet imaging layer, there 
can be used, for instance, an aqueous solution containing a binder resin such as polyvinyl alcohol, polyvinyl butyral or 
polyvinyl acetal, a crosslinking agent and additives such as colloidal silica, or a solution prepared by adding an alcohol 

35 and/or other additives to the said aqueous solution. The thickness of the ink jet imaging layer is usually not smaller than 
1 |im. preferably 3 to 50 ^m. more preferat>ly 5 to 30 fim. The Inkjet printing sheet of the present invention can quickly 
at>sorb the ink and is capable of clear-cut printing with Irttie ink blotting. 

The ink jet printing sheet of the present invention is suited for use in the aqueous ink jet printing systenns (bubble 
jet printer. Mach jet printer, plotter by tiiese systems, etc.), and can be used as OHP film for the said ink jet recording, 

40 label, plotter film and such. 

According to the present invention, as described above, there are provided a laminated film having excellent adhe- 
siveness and antiblock properties and applicable to all types of films and film-like articles for which an aqueous ink. 
water-soluble ink or hydrophilic ink is used for printing, such as OHP film, labels, plotter film, photographic film, photo- 
graphic printing paper film, bar cord labels, magnetic cards, graphic arts, etc.. and an ink jet printing sheet using the 

45 said laminated film as base. 

EXAMPLES 

The present invention ts described in more detail with reference to the examples thereof, but it should be urxJer- 
50 Stood that these examples are merely intended to be illustrative and not to be construed as limiting the scope of the 
invention. The methods used for determir^tion of various properties in the present invention are as defined below, tn 
the following Examples and Comparative Exan^tes, all "^rts" and are tiy weight unless otherwise noted. 

(1) Aqueous ink adhesion 

55 

Using an ink jet printer (BJC-600J, mfd. by Canon Inc.), printing was made on the surface of each specimen film 
having an Inkjet image receiving layer, and one day after printing, the printed surface of the specimen film was crosscut 
to form 1 00 squares at intervals of 1 mm. An1 8 mm wkie cellophane adhesive tape was pasted on the aosscut surface 
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and then peeled off. Ihe condition of the printed specimen film surface after peeling of the tape was visually observed 
and evaluated according to th following criterion. 

O (good): Less than 1 0% of print peeled off. 

5 

A (medium): 10 to less than 50% of print peeled off. 
X (bad) : 50% or more of print peeled off. 
10 It is desirable that the films according to the present invention have the evaluation of O- 
(2) Antiblock properties 

Two support films were placed one on the other so that their easily adherent resin layers faced each other, and 
15 pressed under the conditions 40**C, 80% RH and 1 0 kg/cm^ for 20 hours, and the degree of blocking between the films 
was determined from the load required for separating the pressed fOms. according to the method of ASTM D 1893 in 
which the degree of blocking between the pressed plastic filn^ is measured and quantified. Evaluation was made 
according to the following criterion. 

20 O (good): 50 to less than 100 g of load was required. 

A (medium): 1 00 to less than 250 g of load was required. 

X (bad): 250 g or more load was required. 

25 

It is desirable that the films according to the present invention have tiie evaluation of O- 

The copolymer polyesters and the binder resins used for forming the easily adherent resin layers in the Examples 
are shown below. 

30 Polyesters (A1 to A3): 

The compositions of the polyesters used for forming the easily adherent resin layers are shown in Table 1 . 



Table 1 



Specimen 


A1 


A2 


A3 


<Cartx}xylic acid compounds) 








Terephthalic acid 


40 


90 


78 


Isophthalic acid 


30 




20 


CyclohexanedicartK3ocy1rc acid 


20 






5-Sodiumsulfoi50phthalic acid 


10 


10 


2 


<Hydroxyl compounds) 








Cyclohexanedimethanol 


25 






Ethylene glycol 


70 


80 


60 


Di ethylene glycol 


5 


20 


20 


Trietiiyfene glycol 






20 


<Properties) 








Glass transition tenrperature (^'C) 


55 


60 


40 



55 

Binder resin (polyurethane) B1 : 

A polyurethane produced by using isophorone diisocyanate as isocyanate component, a polyester polyd compris- 
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ing terephthalic add. isophthalic acid, ethylene glycol and diethylene glycol as polyol component, and 2.2-diniethy1ol- 
propionic add as chain extender. The glass transition temperature of this polyurethane was 40**C. 

Binder resin (acrylic resin) B2: 

5 

An acrylic resin produced by using as starting materials methyl methaaylate. N.N-dimethylaminoethyl methacr- 
ylate. 2-hydrQxyethyl methacrylate arxJ butyl acrylate. 

CrossIinWng agent Cl : 

10 

Methylolmelamine (hydroxymethytation degree: 5 to 6). 
Inactive partides D: 
75 Silica sol with an average particle size of 0.05 ^m. 
Example 1 

Polyethylene terephthalate (intrinsic viscosity: 0.65) was melt extruded at 280 to 300°C and cast onto a rotary chill - 
20 ing drum using an electrostatic pinning technique to obtain an approximately 720 ^m thick amorphous sheet. This sheet 
was stretched 3.7 times In the machine direction at 85<^C. further stretched 3.9 times in the transverse direction at 100°C 
and then heat treated at 210°C to obtain a 50 ^ thick biaxially oriented polyester film. 

An aqueous dispersion containing 95 parts of the copolymer polyester A1 arxJ 5 parts of inactive partides (silica 
sol D) was coated on one side of the said polyester film at the stage after stretching in tiie machine direction and before 
25 Stretching in the transverse direction so that a coating thickness after stretching and drying is 0.1 ^m. to otDtain a lami- 
nated film. Further, a coating solution containing silica sot prindpally comprising an 8% aqueous solution of polyvinyl 
alcohol (saponification degree = 98 to 99 nnot%; polymerization degree = 1.700) was coated on tiie said coating layer 
to form an aqueous ink jet imaging layer. The thickness of this aqueous ink jet imaging layer after drying was 9 ^m. 

30 Example? 2-4 and (iPomp^rativg Examples 1-4 

The laminated films were produced by conducting the same procedure as in Example 1 except that the composition 
of the easily adherent resin layer was changed as shown in Table 2. 

35 

Table 2 





Copolymer PE 
(A) 


Binder resin (B) 


Crosslinking agent 
(C) 


Coating thickness L 
Qim) 


dA- 


Example 1 


A1=95 






0.1 


0.5 


Example 2 


A1=95 






0.05 


1 


Examples 


A1=65 
A2=30 






0.05 


1 


Example 4 


A1=90 




CI =5 


0.05 


1 


Comparative Exarrple 1 


A2=95 






0.05 


1 


Comparative Example 2 


A3=95 






0.05 


1 


Comparative Example 3 




B1=95 




0.05 


1 


Comparative Example 4 




B2=95 




0.05 


1 


Abbreviations used in Tat)le 2: 
PE: polyester 

d: average particle diameter (0.05 \im) of silica sol 



The results of evaluation of the support films and the ink jet printing sheets are shown collectively in Tat}le 3. 
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Tables 





Adhesion 


AntiUock properties 


Example 1 


o 


o 


Example 1 


o 


o 


Example 1 


o 


o 


Example 1 


o 


o 


Comparative Example 1 




o 


Comparative Example 2 


o 


X 


Comparative Example 3 


X 


o 


Comparative Example 4 


X 





Claims 

1 . A laminated polyester film comprising: 

a biaxialty oriented polyester film as a support film. an6 

an easily adherent layer comprising a copolymer polyester having, as the structural units. (1) an alicydic poly- 
valent hydroxy! compound. (2) an alicydic polyvalent cartxsxylic acid compound and (3) an aromatic ester form- 
ing compound having ionic functional groups. 

said layer being at least monoaxialty oriented. 

2. A laminated polyester film according to Claim 1 . wherein said copolymer polyester comprises: 

(1) an alicydic polyvalent hydroxyl conr^und in an amount of 2 to 90 mol% based on the whole hydroxyl com- 
pounds, 

(2) an alicydic polyvalent cartxsxylic add compound in an amount of 2 to 50 mol% based on the whole carbox- 
yiic acid compounds, and 

(3) an aromatic ester forming compound having ionic functional groups in an amount of 1 to 15 mot% based on 
the whole hydroxyl compounds or the whole carboxylic add compounds. 

3. A laminated polyester film according to Claim 1 . wherein said copolymer polyester further contains ethylene glycol 
as a structural unit. 

4. A laminated polyester film according to Claim 3. wherein the content of said ethylene glycol is 2 to 98 mol% based 
on the whole hydroxyl compounds contained in said copolymer polyester. 

5. A laminated polyester film according to Claim 1 . wherein said copolymer polyester further contains an aromatic car- 
boxylic acid compound as a structural unit 

6. A laminated polyester film according to Claim 5. wherein the content of said aromatic cartxixylic add compound is 
50 to 98 mol% based on the whole cartK>xylic add compounds. 

7. A laminated polyester film according to Claim 9. wherein said aromatic cartx>xylic acid compound is terephthalic 
add. isophthalic add, 4.4'-diphenyldicartx3Kylic acid. 2,5-naphthalenedicartx>xylic acid. 2.6-naphthalenedicartx)xy- 
lie add or their ester forming derivatives. 

8. A laminated polyester f 9m according to Claim 1 . wherein the alicydic polyvalent hydroxy! compound (1 ) is a divalent 
hydroxyl compound having cydohexane ring. 

9. A laminated polyester film according to Claim 1 . wherein tiie alicydic polyvalent cartK)xylic add compound (2) is a 
divalent cart>axylic add corrpound having cydohexane ring. 
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10. A laminated polyester film acxx>rding to Claim 1 , wherein the aromatic ester forming compound having ionic func- 
tional groups (3) is an aromatic cartDOxytic acid compound having a sulfonate, an aromatic hydroxyl compound hav- 
ing a sulfonate, or an aromatic hydroxyl compound having a cartxseylate. 

1 1 . A laminated polyester film according to Claim 1 . wherein said easily adherent resin layer contains the inactive par- 
ticles, and the average diameter (d) of said inactive particles and the average thickness (L) of the easily adherent 
resin layer satisfy the following fonrtula (1): 

iy3<(d/L)<3 (1) 

1 2. A laminated polyester film according to Claim 1 . wherein the thickness of said easily adherent resin layer is 0.01 to 
2 nm. 

1 3. A laminated polyester film according to Claim 1 , wherein said easily adherent resin layer is formed by applying an 
easily adherent resin solution during the production process of polyester f Om. 

14. An Inkjet printing sheet comprising the easily adherent resin layer of the laminated film as defined in Claim 1 arvi 
an ink jet imaging layer formed on the surface of said easily adherent resin layer. 



